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^ e t3£t °l-g-t!: ^ ^ ^l^^(GPS)*- ^ Aj^Efl o.S^-Ei a] 

^*H^ GPS ^IJl^^ o}^ -g-A] 71a1^-o.S^-e^ ^Aj^s. ^a]^ ^^-i- ^ 

*3*H!r TDOA ^JJl^sl^f * GPS ^Ul^e^s]- TDOA 3 z\?J\ <*%S\^ ^1 

■i: °l-§-*H 2] <HaH1 tfltb 7l^g- ^^*>fe -id^* i^rf. 

JE 4 

4^ %U 
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-il^cM: 6 l-8-tb 4^ ^ ^l^ D o v u o v ^ {HYBRID NAVIGATION SYSTEM USING 

NEURAL NETWORK AND APPLICATION METHOD OF NEURAL NETWORK} 

£ l£ ^ Al^^ ^li^l ^ Al^Efl(GPS)^- °J^^ 

£ 2^ TD0A Al^efl^- Aj-g-fV ^ ^ ^.g. i^ojcf. 

-£ 3^r ^ Aj^efl o. S i. GPS# Aj-g-el-ji ^^ai^ ^x\ 0 ] ^s. ^|^oflA^ TD0A 

£ 7^- -g- *±^T#-Br 4tJ" ^ Al^E^^A^o) AjAl^l- iLOj^^ ^£.0] 

4. 
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(Navigation System)^ ^S^, ^-*] a] ^ n <K Neural Network),!- i^-?V 4^ ^ 

^(Hybrid Navigation System)^ 1HH ^tr ^J 0 ! 1 ^. 

< 9 > ^ +}^£r 9l^$)^-§r <>l-g-*> ^ ^ ^l^^(GPS:Global Positioning 

System)^ o]-^ -g-A]^ ^ ^ Al^o] s.^^ ^Eflo] ^ A^Efl-g. ^t)-. 

tifl^ll- j£o^i=. ^£o]uf. j£ lofl ^.o] 3}^^ GPS<HH 91^^ «H*1tt 
7l^o.S. 55°<?1 67fl^l ^^?11£^(0B)<H1 ^ A7VA %■ 247^2] ^^(TSH 

$1^. £ 1^4 ^^(TS)^ Bfl*l£r ^>-§-^>^l 3*>€ ^^1 ^ GPS <i) a] 

<H> GPS «o^HH<2] ^ ^flo} o^^M. oj-JL ^l^H ^A]£l^ 

=tH^M , ^^^l^i GPS^^l 7l^xl^ ^sKe^a]^ ^_S\-o\] ^ =1 = 1- 

^AlTiA^ ^A) 7 jcq ^^4. SE*V, GPS^H^r S^o] ^ii^r £| 

^> ^&|(Pseudo Range)-!- °l-§-*H ^is}7) ^tr ^^7l (Estimator , ^ 

^ €^(Kalman Filter)!- ^3. Af-g-tVtj-. 
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<12> Z>n]- ^Ei^ aj-T^ #Bfl ^SL^ °1 **H ^*ti , ^ *1 2fl ^ ^ 

(Prediction)^ ^eH*=t. ^ 3 #41*1 ^^*>^, ^ ^Ejfe #Efl »£^<£| ^, ojEfl 

3 -S-^°d^r ^Lfl^ AVEflWj-^Al^ ^^A]O.S. ^S)^ Aj^Efl s.^^. o]^]- 

n> 3g E ^ ^-Efl^^^sf .SL*H tfltb ^g-LKCovariance)* ol-g-^H, 

t}~§- <^]#^ ^^-i: ^ *r 5^. ^1 ^«fl, ^ €^ ^(predictions J±3 
(Correction)^ 4^^- al^o.^. ^^r^l °fl^r&4 ^^1 ^ -2-*r^ ^ 

<is> oie)^- ^n> ^Eil- ol-g-«H GPS^Htt *r4I ^ 0 ll7> ^-^tr ^IJ: #*H1 

3tb ^tb *12.«\}5L ^tb A*l?J;-a- 3#*fl *i ^ S*V, ^ a] 

ji<4 ^Kg.^ «^ £7 v $1*1 3 ^H(jump) a oM% v ^r-£ 5U°H, 3^ 

& ^*1, ^ Al^Kg- ^^O.S 3#*Rr31 3711 7M^tf. ZLEil4, ^tb ^ 

€Ei# 5Hr GPS^ ^ofliE. *^VJ1 £43 ^ *1*H4 -M<4 ^-o] 7>A]^A^ - 7 |. J=Li 

* ^-f ^, 7H^°1 47fl ols>o^ ^-oofl^ ^^1 a^H SL^, 2^ 4±7% 
1- Sltb *7H1 ^<3.5}^ Al^>(TTFF:Time To Fix FirstH ^<H*lir ^°1 2*4. , °1 

sitb 34-41 4^- Ai^^soflA^ cpsofl ti^fl £>a^H^ ^h^-m ^ajoi .g-oitb 

-§-^} n <Mr °l-§-tb ^ Al^efl^. A>-g-S}^ 

* °l-g-*r^ °1^ ^^ V 7l^ 7ll^*b^. ^ Al^EfloHA-1 ^^7)^1 <H*1«- 7^1 

y o v ^°fl^, ^^^1 £^-Al7>(T0A:Time Of Arrival)* ^-g-*>^ « 0 V ^4 S^l^r 
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(TD0A:Time Difference Of Arrival)* 0 l-g-*H=r H 0 V ^°1 9X^$\, Q&^°.3, TDOA «<HH ^>-§- 

<i 5 > s_ 2 - TDOA *>-§-*}fe ^ ^ aI^e^^a^ <^ io^^ £ ^ 0 ] 

<ie> TDOA <g*\ cy^-^v ^ ^ 5j , ^s. ^A]^ Al^O} £^A]^1-1- 

ol-g-^ o]%- T£Tg7}£\ ^^11- ^^-t}. S. 2^1 £.91 3^^, ^ 7l^l^-(BSl, BS2HH o]^ 
^MCMS)?}^ z}o\) tile^Hfr ^5L^]?}x}7} ^S\JL, ol - 7 )*| ^(BSl, BS2) 

^elsl *>7> H^tr ^(Rl-R2=^^§) ^, ^ 7]x] 3^o_s. ^ ^^(A) $H 
7l(MS)7> ^*l*r>ll ^cf. <^7}o\) 7}*\^r BSm- £E 71*1^- BS34- ^»l-g-*>^ ^<Htb ^ 

(Rl-R3=^^)o.S *VM-^ ^Aj( B) ol c| ^^^lJl, ol - ^Hd(A, B)^ M^o] ^7] (MS) 
$ ^^17> ^cf. 

<i7> TDOA Al^eflo. GPS <^ £4!^ ^^^Iss] GPS!- ^ 

544. HHfl^i, ^le^]^r £ 3-4 ^-ol ^ ^-tf Al^efl o.^^ GPS (302)!- A>^-e>Jl ^]^A]lo] 
*1 <^HH ^ TD0AC304) a]^^^. A>-g-^ 4^- *j-u] Al^Efl( 30 o)ol ^flols)^ 01 tf 

<is> zieiq-, TDOA ^li^^r GPS<i NL0S(Non Line Of Sight)^ tf^3.(Mult i-path) SL 
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o^t}. GPS^ TDOA Al^Efl^. ^^-t!- ^Efl^ 4^" ^ TDOA 

7} ZLcfl^. «><3£H (FCC: Federal Communication Commission)^ tHJ$ fl- 

3°} E911(Enhanced 911)^1 A>-g-^>^ <^ ^ ^7} 7] # (Net work Based)^ -*f 

^ ^fl Al^ajoflA^ ioodI e-1 o]^>^ SJ-^oj 67 % ojAj-olji, Tgrg 7 ] 7ltiV^ ^ A]A| 
<HH-b 50*1 Bl ol^>^ ^-g-o] 67% o)^)^. oV^aI^^I ^-5}ji ojtf. 
<19> ^ 4^" SL*}±r <^tr ^ €^ofl ^ ^^c^^ ol 

tf. zie^M-, zfzf s.^^ ^H*m* ^ 31^ GPSsq- TDOA *)^°)} z^s] <H*1 

^^r-i-^T £-*r» ^^lSAS #7fl«- 7^4. zle]jl, oje^v til^ ^ 

^(Dynamic)^^^- ^^7]^ .S^KE. 1 ^ ^ 3.^0] ^£.^1 ^, ^^^^ ti]^^^ 

91 ^ ^ °1&I*V £11- ^-ffe 3^ ^^rf. , ^efl^ 4^- 

<20> ^-^o) QPS^ TDOA ^l^E^^- -£^tr 4"^ ^ ^1^<H1*| GPS -tls^ 7>^# 

^=I<H TDOA *1^* A}-g-^ ^ ^.g. ^ ^-fofl, j±nf ^«Hr 3l*l3M- -B-^ 

<21> (^) 

< 22 > ^oflA^ ^*\^ ^*}7) ^*fl, GPS ^S^el-¥-^r TDOA ^l^i E]^- * a] 

^ n o v (Neural Network)^- ^ ^ ^l^* 7flAl*]-cf. 
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<23> ^ GPS Ai^^^y.- fl'So.SJMIS] GPS 4JJl# ^41 «H 2] 

^^71^ ^1 zl^ji, ^° 0 K8r GPS ^l^^s^^-sf TDOA £|sfl 

<24> SEtb, ^<HH^ 4^- ^ Al^eflo^ J^^o] 7]]^^ 

<25> ^ igj^ofl <^ ej-^ Al^efl ^ aj-tt^ ^ f o]^ ^-^7]^ <q QPS 

°fl ^ 3*1 TDOA Al^^ofl o]*v o^] ^Aittcf. °1 *fl, ^ 7>^tt GPS 

^lS7> 47fl ojAj-o] ^ o.ofl^ €^5} ^*1 ^1^^-* GPS!" 

3*1» ^ +X\ G p S A]^ 7> 47fl Dl n]-o] ^ o.ofl^ AlT^Kg. 

TDOA Al^Efl^- ol-g.^ s*)*]^. ^g^cf. zl^ji, GPS1- ^*1 ^4 TDOA 

* 3*1 # ^- Tj-^oil^ GPS ^ TDOA Al^M cfl*fl 3^7}^ 

<26> (-^A]ofl) 

<27> £ 4^ ^ AjT^Kg. ^ ^ lr^-£o|cf. 

<28> 4^- ^ Al^eg (400)^8: £ 4^1 iL<?l 3^-03^3 G p S Aljr-g- ^ 

4!*H 3*1 ^* ^*S*Kr GPS Aljr^«(402)3 o]^ ^a] 71^^-o.S.^-EiSl ^^Ai^s. 
^4!*H 3*1 ^^-8- ^S^Rr TDOA ^lJl^e1^-(404) ^ GPS Aljr^ e^-^-(402)^- TDOA ^11^ 
e^^- (404) 21 <im<LS. *H n^?)- d\}^°) ^SRr ^J^ n oH406)* Sf- 
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<29> ^9] ^ %Vrt Aj^Efl^ - *J-rt Aj^Efl o.5_ GPS* ©1-g-sH $1*1 » ^S^, °1 

^€ **fl ^ n cM- «bB^l?H, GPS^l oj-g-ol #7>^*> #%<M*r *V^£ A]^ 

°l-§-tr ^ A^^aj TDOA Al^Efl^- s.*V o^^l ofl^ofl ^o.^- #o. S ^, iicf ^ 

<30> 41 3 ^ 4^ #£3HS}JI, <>1* ^^^.S. tfl^eV S-igS.^, 4# 

*r?fl £3 A J^^£°J ^ € (Neuron :^l^ n 0 Hl^^ i|e^ 3 | o}^ ^^^^)# 

tt^Ih}^ ^l7^£f S*i*Rr <U^2) ^( learning)^ -§- ^-Sfl ^l* 
-S^tr^r. °1 si 4^ a>bj-o1 ^§>ji 7l<3*Rr 4^4 wl^V^, o]i- j£«q ^ > 

^ 5^. ^ 4l3#£- ^Sr^r «fl^-*fl -f^l &<>1 A>-g-s]ji oiocj t a] 
31*13, ^°J^, S.^.^^ (Robotics), ^A]A.Bn -g-g-Sl^^ji ojtf. 

&*ll *M ^^l ^l^^S A>^^ #*1°>, 41^* ol-g-s>c^ ^e*>^ ^ D) 
#^ZL, ^Tfl tiling frfl^ ^ ^ SZA^, o] ^ *V A]^^ ^-^a] 7l ^ »^6\] U\- 

E\ A]^nj- ol^o] Ji ol^f 

< 32 > £ 5tt *l€- efl^H (Hidden layer)* 5fe <^3°J 4l^ D <M: fi4^r 5L^o]cf . 

<33> £ 50H jioi wj-sq. ^-o], Ai^n o i-c. z]] 0 ] o] ( Input i a yer)^ *l-g- (Hidden 

layer) ^ #^ 31 °1 <H (Output layer)S 5a4. ^3., ^l€- 3H<>|£| 7fl^ 

£}- £^1^ ^ (Processing Unit: 1~4)£] 7fl^ °J^tr a^ofl ^ijflx]^ ^o] o^e]-, 

*1*S 7^^ 3tNo_3. ^^^nf. H^o-S. ^l^MMi *^ eflo](>|o) 7fl 

^ H^l^l ^-^01 7fl ^ 7> ^^S. ^ t Al^nj-o^ ^£7> ^1^*1 ofl^ol 7V^M 
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<34> ^ ^Lig ^ Al^floflA^, a]^^ « ^ <£jiii]#(Back Propagation 

Algorithm)* ^ ^*l^-!i» «r^W. 

<35> <*j ^4 ^ 4! 3^ 7>^*l!-( weights)* ^71^}JL, ^ 511 

0)0] s. ^^m^ ^l^mtf 3H<Hsq- #3 ell °1 <H » **fl ^4(Propagate)tb^-. =lv\3L, 

z]}o)o]6\]Aj°) 7jl^V*l ^, TflAj-s} aV^^ z}- eflol^o) 7 f^l^* H^tr^f. 

^l^ n oHl Aj*fl s-s^ A>olo) ^^ 7 |. a o v 7 ] 4^ 

<36> 5L 6^ ^ ^<HlAi A>-g-s]^ ^*H» H^^f. 

<37> 7 flAl£l £ ^ ^ Cf^ 7fl £| S}^ i]]o)o] ^ 

Afl 7fls] #^0.5. ^sqjii, ^1€- eH°Hb <^ 7fl<^ l^pj -H-^ (Processing Unit )°.S. 

<38> a. ^V^o^ Aj^ul-o. Gps ^. ol ^ ^VHfloflA^ ol^A]^ o^ofl rfl ^ QPS 

^*m(NG t -i, EG t -i)4 TD0A a]^^ o}^ ^*l3KNT t -i, ET t -i) ^ GPS ^7l^ a^I^ 
(Clock Bias)# °,m<L3. «H, ^u o K|. ^s)-^* #^tr^. =L^JL, #^5]^ 

^7fl^ o^ofl tfl^b c^l^^( Nt) Et )4 G PS^ z}-^ ^E^ofl ^^-s)^ ^^1 ^-S^t ^r, 

GPS°fl ^*fl ^*l&b8: *1^H, H -$-* r -& ^ ^4- o^ji^-g; ^-«fl a.^^- o.3.*|, ^1 

^ D o v * ^^mcf.(^, NGt-i, EG t -i€r ol^Al^(t-l)o)) GPS*11 2]^ ^€ NE ^rSTflofl a^ o) 
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fl^l ^S&ojji, NT t -i, ET t -i^r TDOA Ali^M ^ #*<m 2)-S3JMc}-. ZLEjji, N t> E t 

<39> =L2]JL, GPS ^}Jl^ 1;7^*V 7$*-6])^ TDOA Al^Eflofl 3*1 °d 

<41> GPS ^7l7> u^7ll- ^ ^^a]71^ GPS7f 2,71 S^ZL GPS tfl^-£] ^ 

^ ^E-jS ^] ^7}S\-^ , GPS ^1^^ 91^}^ aZ^-g- ^-Sfl GPS <%x}9\. <£\A\7\ 

^(Pseudo Range)!- ^*VJl, TDOA 4!Jl« ^lt^.C^l S702) H^Jl, GPS» ^f-tb 3*1 

7>^^1 ^€(#31 S704)*M, GPS3 ol-g-o] 7>^*l-cf^ ^, ^ 7Hrtb GPS 41 

17} 47fl ol>a-o]^ t G PS# ^*Rr ^ ^rK&SLS. ^3*H 41 

^ n <M- ^*1 71^1(^7^1 S706), GPS* ifl^l ^^^4.(^^1 S708) 

<42> nam, #7l) S704<*fM ^r-il 7}^ GPS <dl7> 47fl n] *Vo] , GPS* °l-g-tt 3*1 ^ 

l-7>^^>4. n}^, o]5i ^-fofl^ TDOA *]i^# °l-g-*}<3 3*1 ^*Rr3l ^ 

*1, ^413^ TDOA <0J17> 37fl o]>y-o} S710)*>^ 37fl o}^-o) ^t^, TDOA 

^ 3*1 ^# ^W^L, 3*l&-8: ^€ 4l^*<M: °l-§-*H .(^l S714) 

3*1 Shi: 

<43> ^ ^ S710<Hl^i ^^1 7}W TDOA ^117> 37fl oj^o] oj-uje)-^, GPS 

TDOA tJ-t- ^(^"741 S712)<5}^, o] ^ Ajjrcq ^ 37fl o^o]^, S714^ ^ , 
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*!^ n <M: °]-§-t> TDOA -f-Sfl ^s>cf. n^Jl, ^Tjl S712<HH 

^ ^ 37fl Dlo>ol^-ig > GPSSf TDOA ^7]s|-l- ^sj-jL, ol^oj A];g^Kg- 

«H *fl-*M us jl^i 5E. , <g ^ #1H1 S]^V 7\^*}9\ *v^-g- GPS^ TDOA 
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1] 

^ °l-§- ^71^ 3*1 ^*fl, ^ ^ 0.5. GPSCGlobal 

Positioning System)!- °1 -§-*]• j1, GPS^l £l*r 3*1 l-7}^tr ^-f TDOACTime 

Difference Of Arrival) ^1^^- o]-g-^>^ 4^ Ir^ *}^<>)) , 

^7) 4^" *o V ^ -M^^r 3^-°^^ GPS ^Jl» *r4!*M A o V 7l <>1^ ^^712] 

*1 ^*3*r^ GPS Aijr^Jf;^ 

^71 O]^ ^A] Al^Efl 7}x)^O.g_^B\2] ^A]^ ^A]^H ^71 O]^ ^71^ ifl^l 

^r*8*rfe TDOA ^Js^e^; ^ 
-8-71 GPS ^l^el^-Sr TDOA ^JL^e^H 7 AA &3l<$ -g-^}^ A J"7l o}^. 

^•^71^ 3*H rfltr ^4 <^1#21 7]^# ^*Kr 3* ^-S-S *m 

[^t 1 * 2] 

Aj-7] 4^- ^ aIa,^ o. 47fl Gps ^a]o) 7 >^tr 3-?-, #7l GPS 

°l-8-*H 3*1 ^8-* ^^-fr ^8-2-3. 4^- *U 
[^t 1 * 3] 

A o v 7l -8-71 GPS ^1Jl*|5^<H1 ^tr 3*1 A o V 7] TDOA ^l^E^ofl o}*}- 

3*1 ^ GPS *H07l3 SL3. ^7) GPS -il-M^S] 4 
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[^T 1 * 4] 

^IXJ-^H ^f-* ^^AS 5^ 4^ ^ Aj^Efl. 

[3^* 5] 

A 3%H1 &<>H, 

^-71 ^1^^ %7\ GPS Ai^^el «-o]] s)n A*l ^Al^o.s. 

* 4^ ^1 —^3 . 
6] 

^1^^ ^-S$r£- #71 GPS ^iJM^Jf^ ^ ^eH sltb 
*Vtt 4^- ^ M^i. 

7] 

* ^JO-S. *Rr 4^" ^ 



24-15 



1020030014049 #^ <Hx>: 2003/11/18 

[^t 1 * 8] 

XI 1^4 XI 7^*11 Stt<H*l, 

#7l #7j TDOA ^J^E^l 3*1 ^St* ^ 3-2.3. #7l 

9] 

*1^*1H #^7l£l fl^i ^tb ^ ^ ^^Hr u o v 

ol-f- ^^71^ 2:7l^-6fl ^ «fl GPS<^1 ^tt 3*1 TDOA s]^ 3*1 

^5)^ GPS 41Jl7> 47fl o]^-oi ^-f , 41 3^ -f-*H ^*Hr 

#31; 

gps l- °]-8-*H #7i oi^ ^^v 7l ^ ^ 7fl o^^i- cj-741 

#7l ^5)^ GPS ^1^7> 4711 dI^oIjl, ^A]5l^ GPS #3l3 TDOA ^l^^l tM 37 11 o] 
^ o. ^1^* SL^rRr TDOA Al^e^^. ol-g-^ #71 ol-g. #^7121 ^ 

3*Hr #X1; £ 

#71 ^ ^IJlSl ^-ol 3711 nj^o] o. ^.7] GPSS q. TDOA a1^*M1 tflsfl ^7ls}-l- 
tt #7111- 5L^Hr 3* ^-#iL5L 4^ ^ ^ 

[^T 1 * 10] 

XI 9%H1 fl^H. 
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#71 TDOA Al^tfl^. ol^H #7l ^7|^ ^*1» #74HH ^ 

slxr TDOA ^JL n Jil5. 37fl oj^-o] -*Md^ ^HJ *fe 4^" A]>,Efl ^ 

*U . 

[^* HI 

*^ . 

[^* 12] 

^1 9* i&^r ^ 11*41 Si<H^i , 

#71 GPS* ol-g-* 3*1 #71 ^1^*51 fl^ AH Al^uj-o] s-^^ol ^ 

4* *U *1^ E J ^ 
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Input layer Hidden layer Output layer 
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Input layer Hidden layer Output layer 
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